Snapshots of particle volume fraction fields -kinetic theory based two-fluid model. Red color indicates regions of high particle volume fractions. 
FCC particles in air; 16cm x 32 cm

Project Objectives
Original two-fluid model and constitutive relations Filtered two-fluid model
Modified constitutive relations
Develop models that allow us to focus on large-scale flow structures, without ignoring the possible consequence of the smaller scale structures.
• Construct constitutive models that filter over meso-scale structures that occur over length scales of 100 -1000 particle diameters
• First do for the case of uniformly sized particles; then extend to binary mixtures
• Validate filtered models 15
• Perform highly resolved 2-D and 3-D simulations of a kinetic theory based microscopic two-fluid model for uniformly sized particles, and construct closures for filtered drag coefficient, filtered particle phase pressure and filtered gas & particle phase viscosities. (dimensionless) 37 Snapshot of particle volume fraction fields obtained in highly resolved simulations of gas-particle flows. Red color indicates regions of high particle volume fractions. Squares of different sizes illustrate regions (i.e. filters) of different sizes over which averaging over the cells is performed.
Year 1 Goals
16
Mechanics of Gas-Particle Flows
Filter "data" generated through highly resolved simulations of two-fluid models
